Chemically defined sequential culture media for TH+ cell derivation from human embryonic stem cells.
During the past few years several differentiation protocols to derive midbrain dopamine (DA) neurons from human embryonic stem (hES) cells have been developed, but the production of sufficient amounts of the 'right' therapeutic DA cells has not yet been accomplished. The aim of this study was to efficiently generate tyrosine hydroxylase (TH)-positive cells in vitro from our hES cells using a chemically defined culture system. At the end of differentiation, the vast majority of cells (>90%) were positive for both TH and beta-tubulin isotype III (TuJ1). Other markers of dopaminergic cells, like dopamine transporter (DAT) and Nurr1 were also detected by immunofluorescence or RT-PCR. The functions of these cells were confirmed by measurements of DA release in vitro and by transplantation of derived cells into Parkinson's disease (PD) rats in vivo. We found these cells were able to release DA when depolarized by high K(+). Moreover, 4 weeks after transplantation, the hES-derived cells could survive and reduce the apomorphine-induced rotation behaviour of the rats. In conclusion, the experimental system presented here provided a reliable protocol to produce a large number of hES-derived TH(+) cells which may be used in cell therapy for PD in future.